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AB The ability of radiation enhanced quantum well (QW) intermixing to produce 

active integrated photonic devices was demonstrated by the manufacture of a set 
. of wavelength tuned lasers from a single semiconductor wafer. Defects, 
created in the InP-based structure by a high energy (1 MeV) P implant, 
enhance the diffusion of atomic species across the as-grown heterojunctions 
during subsequent rapid thermal annealing (90 s at 700°) . As a 
result, the QW band gap energy is blue shifted with respect to 
unirradiated regions. It is' shown that by implanting through a Si02 mask 
of varying thickness, the bandgap of the QW can be selectively tailored 
across the wafer. Addnl . results from GaAs- and SiGe-based QW systems are 
presented to illustrate how bandgap engineering techniques may be improved 
through a better understanding of the defect interactions involved. In 
the GaAs-based structure, defect trapping at structural interfaces was 
identified as a possible hindrance to ion assisted intermixing. In 
contrast, data from the group IV QWs highlights the^ benefits of a low 
temperature (24 h at 630j ) anneal* prior to irradiation By removing defects 
from the as-grown material with pre -annealijig / the 

relative bandgap sh ift-^^ induced "b V iorT" bombardment is doubled . ^ 
ST ion beam intermixing "annealing Quantum 17ell ; semiconductor laser ion beam 
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arsenide phosphide (GaO . 26In0 . 74AsO . 57P0 . 43) 115454-37-0, Gallium indium 
arsenide (GaO . 7 9InO . 21As) 
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AB By using photoluminescence, the authors have studied the effect of a low 

temperature J!pre-Anne.al/L_stage_ojn intermixing of 3-nm SiO . 7GeO . 3/Si quantum 

wells implanted with silicon ions ha ving energies u p to 1 MeV and then 
exposed to rapid thermal annealing at 85 0° for 3 00 s. They find 
that an unwanted quantum well band gap increase in unimplanted samples 
after rapid thermal annealing can be reduced substantially from .apprx.30 
to .apprx.5 meV due to the removal of grown-in defects by pre- 
annealing at 630** for 24 h. Pre-annealed samples that were 
implanted and rapid thermal annealed showed at least the same band gap, 
increase (up to 70 meV in these samples) observed for non-pre-annealed 
samples. These results are understood in terms of significantly different 
activation energies for defect diffusion and quantum 
well intermixing and a nonlinear dependence of the 
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